. The comparison of the Y 2 O 2 S:0.01Ti 4+ emission spectra measured by the PMT (EMI 9635QA) and CCD (QE65000). Both curves were excited by 365 nm UV radiation and recorded at room temperature (RT). Figure S2 . Comparison of the La 2 O 2 S:0.01Ti 4+ excitation spectra measured at 10K and RT. Figure S4 . Thermoluminescence emission spectra of (a) Gd 2 O 2 S:0.01Ti 4+ , (b) Lu 2 O 2 S:Ti 4+ , (c) La 2 O 2 S:0.01Eu 3+ , (d) Gd 2 O 2 S:0.01Eu 3+ and (e) Lu 2 O 2 S:0.01Eu 3+ . The heating rate for all of these samples is 1 K/s after exposure to gamma rays from a 60 Co source up to 1.6 kGy.  eV Figure S7 . Comparison of (a) thermoluminescence excitation (TLE) spectra of La 2 O 2 S:0.01Eu 3+ and (b) photoluminescence excitation (PLE) spectrum of La 2 O 2 S:0.01Eu 3+ recorded at 625 nm emission. The sample has been excited by a Xe lamp at different wavelengths ranging from 225 nm to 450 nm during 600 s before glow cure recording. The thermoluminescence excitation spectra were obtained by plotting the integrated TL from 300 to 600 K as function of the excitation wavelength. The heating rate for TL readout is 1 K/s and the wavelength step is 10 nm. The sample was excited at room temperature. Figure S8 . Comparison of (a) thermoluminescence excitation (TLE) spectra of 
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wavelength. The heating rate for TL readout is 1 K/s and the wavelength step is 10 nm. The sample was excited at room temperature. Figure S9 . Comparison of (a) thermoluminescence excitation (TLE) spectra of Y 2 O 2 S:0.01Eu 3+ , (b) photoluminescence excitation (PLE) spectrum of Y 2 O 2 S:0.01Eu 3+ recorded at 625 nm emission, (c) thermoluminescence excitation (TLE) spectra of Y 2 O 2 S:0.01Ti 4+ and (d) photoluminescence excitation (PLE) spectrum of Y 2 O 2 S:0.01Ti 4+ recorded at 615 nm emission. The samples have been excited by a Xe lamp at different wavelengths ranging 225 nm to 450 nm during 600 s before glow curve recording. The thermoluminescence excitation spectra were obtained by plotting the integrated TL from 300 to 600 K as function of the excitation wavelength. The heating rate for TL readout is 1 K/s and the wavelength step is 10 nm. The sample was excited at room temperature. Figure S10 . Comparison of (a) thermoluminescence excitation (TLE) spectra of Lu 2 O 2 S:0.01Eu 3+ and (b) thermoluminescence excitation (TLE) spectra of Lu 2 O 2 S:0.01Eu 3+ recorded at 625 nm. The sample has been excited by a Xe lamp at different wavelengths ranging from 225 nm to 450 nm during 600 s before glow curve recording. The thermoluminescence excitation spectra were obtained by plotting the integrated TL from 300 K to 600 K as S8 function of the excitation wavelength. The heating rate for TL readout is 1 K/s and the wavelength step is 10 nm. The sample was excited at room temperature. 
